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ADVERTISEMENT.

[Bulletin No. 93.]

The publicatious of the United States Geological Survey are issued in accordance with the statute
approved March 3, 1879, which declares that—

“The publications of the Geological Survey shall consist of the annual report of operations, geological
and cconomic maps illustrating the resources and classification of the lands, and reports upon general
and economic geology and paleontology. The anuual report of operations of the Geological Survey
shall accompany the annual report of the Secretary of the Interior. All special memoirs and reports
of said Survey shall be issued in uniform quarto series iff deemed necessary by the Director, but other-
wise in ordinary octavos. Three thousand copies of each shall be published for scientific exchanges
and for sale at the price of publication; and all literary and cartographic materials received in exchange
shall be the property of the United States and form a part of the library of the organization; and the
money resulting from the sale of such publications shall be covered into the Treasury of the United
States.”

On July 7, 1852, the following joint resolution, referring to all Government publications, was passed
by Congress:

“That whenever any document or report shall be vrdered printed by Congress, there shall be printed,
in addition to the number in cach case stated, the ‘nusual number’ (1,900) of copies for binding and
distribution among those entitled to receive them.”

Except in those cases in which an extra number of any publication has been supplied to the Survey
by special resolution of Congress or has been ordered by the Secretary of the Imterior, this office has
no copies for gratuitous distribution.

ANNUAL REPORTS.

1. First Annual Report of the United States Geological Survey, by Clarence King. 1880. 8°. 79 pp.
1 map.—A preliminary report describing plan of organization and publications.

II. Second Anmual Report of the United States Geological Survey, 1880-'81, by J. W, Powell. 1882.
80, lv, 588 pp. 62 pl. 1 map.

TIL. Third Annual Report of the United States Geological Survey, 1881-'82, by J. W, Powell. 1883.
8, xviii, 564 pp. 67 pl. and maps.

IV. Fourth Annual Report of the United States Geological Survey, 1882-'83, by J. W. Powell. 1884,
80, xxxii, 473 pp. 85 pl. and maps.

V. Fifth Annual Report of the United States Geological Survey, 1883-'84, by J. W, Powell. 1885,
80, xxxvi, 469 pp. 58 pl. and maps.

VI, 8ixth Annnal Report of the United States Geological Survey, 1884-'85, by J. W. Powell. 1885,
80, xxix, 570 pp. 65 pl. and maps.

VII. Seventh Annual Report of the United Staies Geological Survey, 1885-'86, by J. W. Powell. 1888,
80, xx, 656 pp. 71 pl. and maps.

VIIIL Eighth Annual Report of the United States Geological Survey. 1886-'87, by J. W. Powell. 1889,
80, 2v. xix, 474, xii pp. 53 pl. and maps; 1 p. 1. 475-1063 pp. 54-76 pl. and maps.

IX. Ninth Annual Report of the United States Geological Survey, 1887-'88, by J. W. Powell. 1889.
80, xiii, 717 pp. 88 pL. and maps.

X. Tenth Annual Report of the United States (eological Survey, 1888-'89, by J. W. Powell. 1890.
80, 2v. xv,774pp. 98 pl. and maps; viii. 123 pp.

XI. Eleventh Annnal Report of the United States tieological Survey, 1889-'90, by J. W. Powell. 1801.
80, 2v. xv, 757 pp. 66 pl. and maps; ix, 351 pp. 30 plL.

XII. Twelfth Annual Report of the United States Geological Survey, 1890-'91, by J. W, Poweil. 1891,
80, 2v, xiii, 675 pp. 53 pl. and maps; xviii, 576 pp. 146 pl, and maps.

The Thirteenth Annual Report is in press.

MONOGRAPHS.

~ I. Lake Bonneville, by Grove Karl Gilbert. 1890, 4°. xx, 438 pp. 51pl. 1 map. Price $1.50.
ITI. Tertiary History of the Grand Cafion District, with atlas, by Clarence E. Dutton, Capt. U. S, A.
1882, 4°, xiv, 264 pp. 42 pl. and atlas of 24 sheets folio. Price $10.00.
III. Geology of the Comstock Lode and ﬁ]}e Washoe District, with atlas, by George F. Becker. 1882.
40, xv, 422 pp. 7 pl. and atlas of 21 sheets folio. Price $11.00.
IV. Comstock Mining and Miners, by Eliot Lord. 1883, 4°, xiv, 451 pp. 3 pl. Price $1.50.
¥
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V. The Copper-Bearing Rocks of Lake Superior, by Roland Duer Irving. 1883. 4°. xvi, 464 pp.
151 29 pl. and maps. Price $1.85.
VI. Contributions to the Knowledge of the Older Mesozoic Flora of Vir ginia, by William Morris
’Fontaine. 1883. 4°. xi, 144 pp. 541. 54 pl. Price $1.05.
VII Silver-Lead Deposits of Eureka, Nevada, by Joseph Story Curtis. 1884. 40, xiii, 200 pp. 16
pl. Price $1.20.
VIIL. Paleontology of the Eureka District, hy Charles Doolittle Walcott. 1884, 4o, xiii, 208 pp.
241 24pl. Price $1.10.
IX. Brachiopoda and Lamellibranchiata of the Raritan Clays and Greensand Marls of New Jersey,
by Robert P. Whitfield. 1885. 4°. xx, 338 pp. 35 pl. 1 map. Price $1.15.
X. Dinocerata. A Monograph of an Extinet Order of Gigantic Mammals, by Othuiel Charles Marsh.
1886. 4°. xviii, 243 pp. 561. 36 pl. Price $2.70.
XI. Geological History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel
Cook Russcll. 1885. 4°. xiv, 288 pp. 46 pl. and maps. Price $1.75.
XII. Geology and Mining Industry of Leadville, Colorado, with atlas, by Samuel Franklin Emmons.
1886. 40, xxix, 770 pp. 45 pl. and atlas of 35 sheets folio. Price $8.40.
X111 Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker.
1888. 4o, xix, 486 pp. 7 pl. and atlas of 14 sheets folio.  Price $2.00.
X1V. Fossil Fishes and Fossil Plants of the Triassic Rocks of New Jerscy und the Connecticut Val-
ley, by John 5. Newberry. 1888. 40. xiv, 152pp. 26 pl. Price $1.00.
XV. The Potomac or Younger Mesozoic Flora, by William Morris Foutaine, 1889, 4o, xiv, 377
pp. 180 pl. Text and plates bound separately. Price $2.50.
XVI. The Paleozoic Fishes of North America, by John Strong Newberry. 1889, 40. 340 pp. 53pl.
Price $1.00.
XVII. The Flora of the Dakota Group, a posthumous work, by Leo Lesquercux.
Knowlton. 1891. 4°. 400 pp. 66 pl, Price $1.10.
In press:
XVIII. Gasteropoda and Cephalopoda of the Raritan Clays and Greensand Marls of New Jersoy,
Ly Robert P. Whitfield. 1891, 4°, 402 pp. 50 pl. Price $1.00,
XIX. The Penokee Iron-Bearing Series of Northern Wisconsin and Michigan, by Roland D. T rving
and C. R. Van Hise.
XX. Geology of the Kureka Distriet, Nevada, with atlas, by Arnold Hague. 1892. 40, 419 pp. & pL
In preparation: -
XXT. The Tertiary Rhynchophorous Coleoptera of North America, by Samuel Hubbard Scudder.
XXII. Geology of the Green Mountains in Massachusetts, by Raphael Pumpelly, J. E, Wolff,
T, Nelson Dale, and Bayard 1. Putnam. .
XXIII. A Manual of Topographic Methods, by Heury (annett, chief topogFapher.
— Mollnsca and Crustacea of the Miocene Formations of New Jer sey, by R. P, Whltﬁeld.
— Sauropoda, by 0. C. Marsh.
— Stegosauria, by O. C. Marsh.
— Brontotheridze, by O. C. Marsh.
— Report on the Denver Coal Basin, by 8. F. Emmons.
— Report on Silver Cliff and Ten-Mile Mining Districts, Colorado, by 8
— The Glacial Lake Agassiz, by Warren Upham.

Edited by ¥. H,

[ O hmmons

BULLETINS,.

1. On Hypersthene-Andesite and on Triclinic Pyroxene in Augitic Rocks, by Whitman Cross, with a
Geological Sketch of Buffalo Peaks, Colorado, by 8. . Emmons. 1883. 80, 42 pp. 2 pl. Price 10 cents.

2. Gold and Silver Conversion Tables, giving the coining values of troy ounces of ﬁne metal, ete., com
puted by Albert Williams, jr. 1883. 8°. 8pp. Price 5 cents.

3. On the Fossil Faunas of the Upper Devonian, along the meridian of 76°30’, from Tompkins County,
New York, to Bradtord County, Pennsylvania, by Henry 8. Williams. 1884. 8°. 36 pp. Price 5 cents.

4 On Mesozoic Fossils, by Charles A. White. 1884, 8°. 36 pp. 9pl. Price 5 cents.

5. A Dictionary of Altitndes in the United States, compiled by Henry Gannett. 1884, 8°. 325 pp.
Prlce 20 -cents.

6. Elevations in the Dominion of Canada, by J. W. Spencer. 1884, 80. 43 pp. Price 5 cents.

7. Mapoteca Geologica Americana. A Catalogue ot Geological Maps of America (North and South),
1752-1881, in geographie and chrounologic order, by Jules Marvou and John Belknap Marcou. 1884,
8°. 184 pp. Price 10 cents.

8. On Secondary Enlargements of Mineral Fragments in Certain Rocks, by R. D, Irving and C. R.
Van Hise. 1884. 8°. 56 pp. 6pl. Price 10 cents.

9. A report of work done in the Washington Laboratory daring the fiscal year 1883-'84. F.W. Clarke, )

chief chemist. T. M. Chatard, assistant chemist. 1884. 8°. 40 pp. Price 5 cents.

10. On the Cambrian Faunas of North America. Preliminary studies, by Chartes Doolittle Walcott.
1884. 89, 74pp. 10 pl. Price 5 cents.

11. On the Quaternary and Recent Mollusca of the Great Basin; with Descriptions of New Forms.,
by R. Ellsworth Call. Introduced by a sketeh of the Quaternary Lakes of the Great Basin, hy G K,
Gilbert, 1884, 8°. 66 pp. 6l Prige § cents,

ADVERTISEMENT. I

12. A Crystallographic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 1884. 8°,

34 pp. 3pl. Price 5 cents.

.13. Boundaries of the United States and of the several States and Territories, with a Historical

- Sketch of the Territorial Changes, by Henry Gannett. 1885, 8°. 135 pp. Price 10 cents.

14. The Electrical and Magnetic Properties of the Iron-Carburets, by Carl Barus and Vincent
Strouhal. 1885. 8°. 238 pp. Price 15 cents. ]

15. On the Mesozoic and Cenozoic Paleontology of California, by Charles A. White. 1885. 8°. 33 pp.
Price 5 cents. )

16. On the Higher Devonian Faunas of Ontario County, New York, by John M. Clarke. 1885. 8°.
86 pp. 3 pl. Price 5 cents. )

17. On the Development of Crystallization in the Igncous Rocks of Washoe, Nevada, with nott?s on
the Geology of the District, by Arnold Hague and Joseph P. Iddings. 1885. 8°. 44 pp. Price §
cents. )

18. On Marine Eocene, Fresh-water Miocene, and other Fossil Mollusca of Western North America,
by Charles A. White. 1885. 8°. 26 pp. 3 pl. Price 5 cents. )

19. Notes on the Stratigraphy of California, by George I'. Becker. 1885. 8°. 28 pp. Price 5 Ce]..lts.

20. Clontributions to the Mineralogy of the Rocky Mountains, by Whitman Cross and W. ¥, Hille-
prand. 1885. 8°. 114 pp. 1pl. Price 10 cents. )

21. The Lignites of the Great Sioux Reiiervation. A Report on the Region between the Grand and
Moreau Rivers, Dakota, by Bailey Willis. 1885, 8°. 16pp. 5pL Pri(?e 5 cents.

99, On New Cretaceous Fossils from California, by Charles A. White. 1885. 8. 25 pp. 5 pl.
Price 5 cents. .

93. Observations on the Junetion between the Eastern Sandstone and the Keweenaw Series on Ke-
weenawb Point, Lake Superior, by R. D. Irving and T. C. Chamberlin. 1885. 8°. 124 pp. 17 pl.
Price 15 cents.

24. List of Marine Mollusca, comprising the Quatenary Fossils and recent forms from American
Tocalities botween Cape Hatteras and Cape Rogue, including the Bermudas, by William Healy Dall.
1885. 8°. 336 pp. Price 25 cents. . )

95. The Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes.
1885. 8, 85 pp. Price 10 cents. .

26. Copper Smelting, by Henry M. Howe. 1885. 8°. 107 pp. I’r.1ce 10 cfmts. )

7. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1884-'85. 1886. 8°. 86 pp. Price 10 cents.

28, The Gabbros and Associated Hornblende Rocks occm‘nnfr in the neighborhood of Baltimore,
Md., by George Huntington Williams. 1886. 8°. 78pp. 4 pl. Price 10 cents.

29. On the Fresh-water Invertebrates of the North American Jurassic, by Charles A. White. 1886,
go. 41pp. 4pl. Price5 cents.

30. Second Contribution to the Studies on the Cambrian Faunas of North Amerlca, by Charles Doo-
little Walcott. 1886, 8°. 369 pp. 33 pl. Price 25 cents. ) . . ]
31. Systematic Review of our Present Knowledge of Fossil Insects, including Myriapods and Arach-

nids, by Samuel Hubbard Scudder. 1886, 8°. 128 pp. Price 15 cents.

32, Lists and Analyses of the Mineral Springs of the United States; a Preliminary Study, by Albert
C. Peale. 1886. 80, 235 pp. Price 20 cents. .

33. Notes on the Geology of Northern California, by J. 8. Diller. 1886. 8°. 23 pp. Price 5 cents.

34. On the relation of the Laramie Molluscan Fauna to that of the succeeding Fresh-water Eocene
and other groups, by Charles A. White. 1886. 8. 5S4pp. § pl. Price 10 cents.

35. Physical Properties of the Iron-Carburets, by Carl Barus and Vincent Strouhal. 1886. 8. 62
pp. Price 10 cents. )

36. Subsidence of Fine Solid Particles in Liquids, by Carl Barus. 1886. 8°. 58 Pp- Price 10 cents.

37. Types of the Laramje Flora, by Lester F. Ward. 1887. 8°. 354pp. 57pl. Price 2§ cents.

3. Peridotite of Elliott County, Kentucky, by J. 8. Diller. 1887. 8. 3Lpp. 1pl. Price5 cents.
9. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by Warren Upham. 1887. 80. 84
pp. 1pl. Price 10 cents.

40. Changes in River Courses in Washington Territory due to Glaciation, by Bailey Willis. 1887,
go. 10pp. 4pl. Price§ cents. ) ‘

41. On the Fossil Faunas of the Upper Devonian—the Genesee Section, New York, by Henry S.
Williams. 1887, 8°. 121pp. 4pl. Price 15 cents. ) ) ) ‘

42. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1885-'86. F. W. Clarke, chief chemist. 1887. 8°. 152pp. 1pl. Price 15 cents. ) )

43. Tertiary and Cretaceous Strata of the Tuscaloosa, Tombighbee, and Alabama Rivers, by Eugene

ny

@ oo

A. $Smith and Lawrence (. Johnson. 1887. 8°. 189 pp. 21 pl. Price 15 cents.

44, Bibliography of North American Geology for 1886, by Nelson H. Darton. 1887. 8°. 35 pp.
Price 5 cents. ) R

45. The Present Condition of Knowledge of the Geology of Texas, by Robert T. Hill. 1887. 8°. 94
pp. Price 10 cents. ) )

46. Nature and Origin of Deposits of Phosphate of Lime, by R. A. F. Penrose, jr., with an Intro-
duction by N. 8. Shaler. 1888, 8°. 143 pp. Price 15 cents, .
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47. Anpalyses of Waters of the Yellowstone National Park, with an Aeccount of the Methods of
Analysis employed, by Frank Austin Gooch and James Edward Whitfield. 1888. 8°. 84pp. Price .
10 cents.

48. On the Form and Position of the Sea Level, by Robert Simpson Woodward. 1888. 8°. 88 pp.
Price 10 cents.

49, Latitudes and TLongitudes of Certain Points in Missouri, Kansas, and New Mexico, by Robert
Simpson Woodward. 1889. 8°. 133 pp. Price 15 cents.

50. Formulas and Tables to facilitate the Construction and Use of Maps, by Robert Simpson Wood-
ward. 1889. 8°. 124pp. Price 15 cents.

51. On Invertebrate Fossils from the Pacific Coast, by Charles Abiathar White. 1889. 8°. 102 pp. .
14 pl. Price 15 cents.

52. Subaérial Decay of Rocks and Origin of the Red Color of Certain Formations, by Israel Cook
Russell. 1889. 8°. 65pp. 5pl. Price 10 cents, |

53. The Geology of Nantucket, by Nathaniel Southgate Shaler. 1889. 8°. 55 pp. 10 pl. Price 10
cents.

54, On the Thermo-Electric Measurement of High Temperatures, by Carl Barus. 1889, 8°. 3138 pp.
incl. 1pl. 11pl. Price 25 cents.

55. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1886-'87. ¥rank Wigglesworth Clarke, chief chemist. 1889, 80, 96 pp. Price 10 cents.

56. Fossil Wood and Lignite of the Potomac Formation, by f‘ramk Hall Knowlton. 1889. 8°. 72pp. ~
7 pl. Price 10 cents.

57. A Geological Reconnaissance in Sonthwestern Kansas, bv Robert Hay. 1890. 8°. 49pp. 2pl.
Price 5 cents. .

58, The Glacial Boundary in Western Pennsylvania, Ohio, entucky, Indiana, and Illinois, by George
Frederick Wright, with an introduction by Thomas Chrowder Chamberlin. 1890. 8°. 112 pp. inel,
1pl. 8ypl. Price 15 cents. .

59. The Gabbros and Associated Rocks in Delaware, by Frederick D. Choster. 1890. 8. 45 Pp.
1pl. Price 10 cents.

60. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1887-'88. F. W. Clarke, chief chemist. 1890. 8°. 174 pp. DPrice 15 cents.

61. Contribuations to the Mmeraln gy of the Pacific Coast, by William Harlow Melville and Waldemar
Lindgren. 1890. 80. 40pp. 3pl. Priceb cents.

62. The Greenstoune Schist Areas of the Menominee and Marquetto Regions of Michigan; a contri-
bution to the subject of dynamic metamorphism in eruptive rocks, by George Huntington Williams;
with an introduction by Roland Duer Irving. 1890. 8°, 241pp. 16 pl. Price 30 cents.

63. A Bibliography of Paleozoic Crustacea from 1698 to 1889, including a list of North American
species and a systematic arrangement of genen by Anthony W. Vogdes. 1890, 8°. 177 pp. Price
15 cents.

64. A report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1888-'89. F. W. Clarke, chicf chemist. 18%0. 8°. 60 pp. Price 10 cents.

65, Stratigraphy of the Bituminous Coal Field of Pennsylvania, Ohio, and West Virginia, by Israel
C. White. -1891. 8°. 2i2pp. 11pl. Price 20 cents.

66. On a Group of Volecanic Rocks from the Tewan Mountains, New Mexico, and on the occurrence
of Primary Quartz in certain Basalts, by Joseph Paxson Iddings. 1890. 8°. 34 pp. Price 5 cents.

67. The Relations of the Traps of the Newark System in the New Jersey Region, by Nelson Horatio
Darton. 1890. 8°. 82 pp. Price 10 cents.

638, Earthquakes in California in 1889, by James Edward Keeler. 1890. 8°. 25pp. Price 5 cents.

69. A Classed and Annotated Bibliography of Fossil Insects, by Samuel Hubbard Scudder. 1890.
80, 101 pp. Price 15 cents.

70. Report on Astronomical Work of 1889 and 1890, by Robert Slmpson ‘Woodward. 1890. 8°. 79pp.
Price 10 cents.

71. Index to the Known Fossil Insecty of the World, including Myriapods and Arachnids, by Samuel
Hubbard Scudder. 1891. 8°. 744 pp. Price 50 cents.

72. Altitudes between Lake Superior and the Rocky Mountains, by Warren Upham. 1891, 8o,
229 pp. Price 20 cents.

73. The Viscosity of Solids, by Carl Barus. 1891. 80, xii, 139 pp. 6 pl. Price 15 cents.

74. The Minerals of North Carolina, by Frederick Angustus Genth. 1891. 8°. 119 pp. Price 15 .
cents.

75. Record of North American Geology for 1887 to 1889, inclusive, by Nelson Horatio Daltou 1891.
8o, 173 pp. Price 15 cents.

76. A Dictionary of Altitudes in the United States (second edition), compiled by Henry Gannett
chief topographer. 1891. 8°. 393 pp. Price 25 cents.

77. The Texan Permian and its Mesozoic Types of Fossils, by Charles A. White. 1891. 8°. 51 pp.
4 pl. Price 10 cents.

78, A report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1889-'90, F, W. Clarke, chief chemist, 1891. 8°, 131pp. Price 15 cents,

. ADVERTISEMENT. . v

79. A Late Volcanic Eruption in Northern California and its Peculiar Lava, by J. 8. Diller. 1891. 8°.
33pp. 17pl. Price 10 cents.

80. Correlation papers—Devonian and Carboniferous, by Henry Shaler Williams. 1891. 8°. 279 pp.
Price 20 cents. .,

81. Correlation papers—Cambrian, by Charles Doolittle Walcott. 1891. 8°. 447 pp. 3 pl. Price
25 cents. . )

82. Correlation papers-—Cretaceous, by Charles A. White. 1891. 8°. 273pp. 3 pl. Price 20 cents.

#3. Correlation papers—HEocene, by William Bullock Clark. 1891. 8°. 173 pp. 2 pl. Price 15 cents.

84, Correlation papers—Neocene, by W. H. Dall and G, D. Harris. 1891. 8. 349 pp. 3 pl. Price
25 cents.

85. Correlation papers—The Newark System, by Israel Cook Russell. 1892. 8°. 344 pp. 13 pl.
Price 25 cents.

90. A report of work done in the Division of (‘11em1§try and Physics, mainly during the fiscal year
1890-'91. F. W. Clarke, chief chemist. 1892. 8°. 77 pp. Price 10 cents.

91. Record of North American Geology for 1890, by Nelson Horatio Darton. 1891. 8°. 88pp. Price
10 cents,

93. Some insects of special interest from Florissant, Colorado, and other points in the Tertiaries of
Colorado and Utah, by Samuel Hubbard Scudder. 1892. 8°. 35 pp. 3 pl. Price 5 cents.

In press:
86. Correlation papers—Archean and Algonkian, by C. R. Van Hise.
87. Bibliography and Index of the publications of the U. 8. Geological Survey, 1879-1892, by P. C.

‘Warman.
02, The Compressibility of Liquids, by Carl Barus.
94. 'The Mechanism of Solid Viscosity, by Carl Barus.
95. Earthquakes in California in 1890 and 1891, by Edward S. Holden.
96. The Volume Thermodynamics of Liquids, by Carl Barus.
97. The Mesozoic Echinodermata of the United States, by W. B. Clark.
98. Carboniferous Flora—Outlying Coal Basing of Southwestern Missouri, by David White.

- 99, Record of North American Geology for 1891, by Nelson Horatio Darton.

In preparation:
88. Correlation papers-—Pleistocene, by T. €. Chamberlin.
100. The Eruptive and Sedimentary Rocks on Pigeon Point, Minnesota, and their contact phenom-

ena, by W. 8. Bayley.
101. Insect fauna of the Rhode Island Coal Field, by Samuel Hubbard Scudder.
102. A Catalogue and Bibliography of North American Mesozoic Invertebrata, by C. B. Boyle.
103. The Trap Dikes of Lake Champlain Valley and the Eastern Adirondacks, by J. T. Kemp.
— High Temperature Work in Igneous Fusion and Ebullition, Chiefly in Relation to Pressure, by

Carl Barus.

— Glaciation of the Yellowstone Valley, by W. H. Weed. :
— The Laramie and the overlying Livingstone Formation in Montana, by W. H. Weed, with Report

on ¥lora, by F. H. Knowlton.
— The Moraines of the Missouri Coteau, and their attendant deposits, by James Edward Todd.
— A Bibliography of Paleobotany, by David White.

R STATISTICAL PAPERS.

Mineral Resources of the United States, 1882, by Albert Williams, jr. 1883. 8°. xvii, 813pp. Price
50 cents.

Mineral Resources of the United States, 1883 and 1884, by Albert Williams, jr. 1885. 8°. xiv, 1016
pp. Price 60 cents.

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technology. 1886,
80, vii, 576 pp. Price 40 cents. .

Mineral Resources of the United States, 1886, by David T. Day. 1887. 8°. viii,813pp. Price 50 cents.

Mineral Resources of the United States, 1887, by David T. Day. 1888. 8°. vii, 832 pp. Price 50 vents.

Mineral Resources of the United States, 1888, by David T. Day. 1890. 8°. vii.652pp. Price 50 cents.

Mineral Resources of the United States, 1889 and 1890, by David T. Day. 1892. 8°, wviii, 671 pp.
Price 50 cents.

»

In preparation:
Mineral Resources of the United States, 1891,

The money received from the sale of these publications is deposited in the Treasury, and the Secre-
tary of the Treasury declines to receive bank checks, drafts, or postage stamps; all remittances, there-
fore, must be by POSTAL NOTE or MONEY ORDER, made payable to the Librarian of the U. S. Geological
Survey, or in CURRENCY, for the exact amount. Correspondence relating to the publications of the
Survey should be addressed

To THE DIRECTOR OF THE
UNITED STATES GEOLOGICAL SURVEY,

‘W ASHINGTON, D. C,
‘W asHINGTON, D. C., September, 1892,
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SOME INSECTS OF SPECIAL INTEREST FROM FLORISSANT AND
OTHER POINTS IN THE TERTIARIES OF COLORADO AND UTAH.

By SAMUEL H. SCUDDER.

INTRODUCTION.

The following pages describe the characteristics of a few Oligocene
insects of different orders which, from some pecudiarity, have been
thought worthy of special study out of serial cotrse, and which would
have long to remain unnoticed if they, were to await treatment With
their immediate allies, Several, indeed, belong to groups already
reported on.in my Tertiary Insects and elsewhere, and are really on that
account the more worthy of notice, as their relation to those already
made known ean be discussed. Thus the Trichoenemis is interesting -
as the representative of a type hitherto known, both in the present and
past epochs as exclusively gerontogeic; the Stenogomphus as the first
of the Gomphina found fossil in this country; the Cicada not only for
its great size, but for its being the first member of its family known
from American rocks, and it was remarked in my Tertiary Insects
(p. 239) as a singular thing that we should have found none; the but-
terfly is of exceptional interest as belonging to a waning type which
must have flourished remarkably in Oligocene times if the figures drawn
from the few known fossil butterflies are to be regarded as having any
weight at all. These all belong to groups already elaborated. The
two Coleoptera are interesting, one from its suggestion of the need of
reexamination of allied European Tertiary forms, the other from its
remarkable structure. The two Diptera surprise us by their departure
from the modern types to which they are most nearly allied, and the
existence of one of them proves that bot-flies awaited the appearance
on the globe of their most cherished victims among the rnminants.
And finally the Hymenopteron described below, besides its curious
_ alliance to oriental forms, well illustrates how perfectly preserved are
the numerous and varied Tenthredinide entombed at Florissant,

whereas all previously described fossils of this family have been exceed-
‘ingly imperfect and unsatisfactory. “



GENERA AND SPECIES.

NEUROPTERA—ODONATA.
- TRICHOCNEMIS Selys.

TRICHOCNEMIS ALIENA.
Pl 1, fig. 2.

Nearly allied to the recent T. didyma Selys, but easily distingunished
from it by the origin of the subnodal, which arises in the nodus itself,
from the number of postcubitals, Whldl is eleven instead of seventeen
and from the color of the pterostigma, which is pallid, heavily mar,
gined with blackish brown.

Length, 20 millimeters.

The interest attaching to this species is its close alliance to species
found in the East Indies and its belonging to a legion, Platycnemis

_Whlch is now found only in the Old World, most of its member S, mdQed,
in the tropies. That it belongs in thm legion is plain from the
origin of the median and subnodal sectors, the former at a point
immediately before the nodus (bending strongly upward at its base),
from the elongated and regular quadrilateral, from the short ptero-
stigma which surmounts parts of two cellules, but is only equal in length
to one, from the entire absence of supplementary sectors, and from the
length, straightness, and simplicity of the lower sector of the triangle
which terminates well beyond the middle of the wing. The entné
margin of thé wing, the length of the lower sector of the triangle, and
the relative brevity of the upper side of the quadrilateral, which is
about three-fifths as long as that of the lower side, show that it must be
referred to Trichocnemis, and that it falls about mldwav between
the subgenera Hemicnemis and Tr ichocnemis, h(wmg close relation to
H. cyanops from the Seychelles and 7. didyma from Thibet and Dar-
jeeling by the points of origin of the median and subnodal sectors.

Of further interest is the fact that the legion is already known in the
Européan tertiaries, one species (a mere fragment and referred here
with some doubt) in amber, the other, Platycnemis icarus, from the
Aquitanian of Rott, and that the ]atter species is so closely allied to
our Florissant form as indubitably to fall in the same genus, so that it
should be known henceforth as Trichocnemis icarus; here also the sub-
nodal arises from the nodus itself; both the median and subnodal have

~ the same abrupt upward curve at the base,and the form of the quadri-
12
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lateral is nearly identical; the number of posteubitals is thirteen. I do
not recall any so close relationship between the insects of the Rhenish
basin and those of our Oligocene beds. .

Florissant, Colorado. One specimen. No. 1660, U. 8. Geological
Survey. .

STENOGOMPHUS (srevdc, Gomphus, nom. gen.) gen. nov.

Upper side of the triangle a little longer than the interior, scarcely
shorter than the exterior, which is bent; both inner and outer triangles
subequiangular and subequal, each divided into three or four cells by
cross veins uniting at the center; hypertrigonal space without trans-
versals; median space with a s1ng1e cross nervule, the space itself ex-
ceptionally narrow apically, diminishing gradually in width from the
middle outward and in no way bent where the lower limb of the inner
triangle strikes it; sectors of the arculus arising from the same point
and continuing as one stem more than half way to the apex of the me-
dian space; three complete rows of cellules, following the triangle as far

a8 below the nodus.

These characters are not combined in any known genus of Gom-
phoides, to which legion of Gomphina, on account of its aborted mem-
branule, it belongs. From the equality of thetwo triangles, the length
of the upper margin of each, and the exceptional straightness of the
posteostal nervare, the upper broad extension of the two triangles gives
a peculiar facies to the wing, somewhat as if it were a a hind wing, which
the empty hypertrigonal space, the three complete series of cellules fol-
lowing the discoidal triangle, and the small number of postcubitals
intensify.

It is interesting as being the first dlscovery of fossil Gomphina in
America,and as showing an alliance with the existing New World rather
than the Old World types. It seems, on the whole, to be most nearly
related to Gomphoides and Progomphus, but differs distinctly from
the latter in the origin of the sectors arising from the arculus,
from Gomphoides in the free hypertrigonal space, the greater length of

‘the upper side of the triangle, and from both in the straightness of the

posteostal vein, and in having three instead of two complete series of
cellules beyond the triangle, a character which does not appear to have
been found in this legion, but which occurs in Cacus, a subgenus in the
neighboring gerontogeic legion Lindenia.'

There appear to be some other peculiarities about it which future
comparisons may show to have some special interest. In all recent

- species of the legion I have seen, one of the cross nervules in the space

between the nodal and subnodal sectors is heavier than the others and

* oblique, butis placed at very varying distances beyond the nodus,

always, however, separated from it by from one to three cellules; in

1 See further observations under the species 8, carletond.
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Stenogomphus alone is it in direct continuation of the curved base of
the nodal sector, and thus forms an integral part of the system or acces-
. sory alliance of heavy veins which depend from and form a part of the
nodus. Again, the subnodal nervure in all living Gomphina I have
seen does not arise directly from the principal sector, but from a bent
cross nervule connecting the principal and median sector, or it may be
said to be united to the median sector close to its own base by an ob-
lique transversal, while in Stenogomphus its origin is direct, the con-
nection with the median being not yet gained. Add to this that the

sectors arising from the arculus, the principal and the short sectors,

not only arise from one point, but seem to be entirely blended for a dis-
tance from the arculits nearly equal to the length of the latter, and we
find a series of characteristics of no little interest. The .last feature
seems to be found, but to aless extent, in Gomphoides bifasciata, and still
less in @. brevipes, in both of which, however, the veins do not blend
until past the extreme base, while in Stenogomphus they have but a
single origin. Besides, the number of postcubitals is exceptionally
small, these varying in the entire legion from eight to seventeen, and
averaging twelve, though in Gomphoides proper, to which Stenogom.-
phus is most nearly allied, the average is ten; in Stenogomphus there
are but seven.

STENOGOMPHUS CARLETONL.
Pl 1, Fig. 1.

A single fore wing and part of its reverse are all that are known of
this dragon fly. The wing is hyaline or very faintly infumated beyond
the nodus; the reticulation'is testaceous, the principal sector and the
main veins above it, with the costal margin, ferruginouns, deepening into
blackish when bordering the ferrugineo-testaceous pterostigma. This
_ latter is subequal, about four and 2 half times longer than broad,
surmounts less than three unequal cellules, its inner bordering vein
subcontinuous with the eross nervule below; twelve antecubitals, seven
postcubitals; both triangles subequilateral with erowfoot division into
three cells, the upper outer angle of the discoidal triangle perhaps some-
times severed by a cross vein to form a minute fourth cell ; outer margin
of same triangle slightly bent above, searcely more than a tenth longer
than the upper margin, which in its turn is scarcely more than a tenth
longer than the inner margin; of the borders of the inner triangle the
lower is the longer, the others subequal.

Length, 39 millimeters; breadth, 8:7 millimeters.

The living species to which this is most nearly allied is unquestionabiy
Gomphoides stigmata Say sp., found in Texas. To this conclusion both
Baron de Selys and Dr. Hagen, to whom I sent sketches of the neura-

tion, arrived independently, and Baron de Selys kindly pointed out some

peculiarities of that species, which, in view of the structure of Sten-
ogomphus, have special interest. One of the two specimens (¢ and ?)

scuvpEn.] HEMIPTERA—CICADIDE. 15

in his possession has the hypertrigonal space free on one fore wing but
not on the other; while on another is found, also on one wing but.not on
the opposite, the beginning of a series of five or six very small pentag-
onal cellules between the two rows of tetragonal ones following the

-discoidal triangle. By the kindness of Dr. Hagen, Mr. Uhler, and Mr.

Calvert, [ am able to report regarding the structure of fifteen other
specimens of this species; in all without exception on both wings there
are next the triangle first three cellules (as figured in de Selys’s Mon-
ographie des Gomphines), then two series to a point between the origin
of the median nervure and the nodus, increasing to a greater number
below the nodus; but in the number of transversals in the hypertrig-
onal space there is some variation; ; in all but two specimens the wings
are alike on the two sides and show either one or two transversals in
this space; but one male has three transversals on the left, two on the
right side; and one female one transversal on the left, two on the right.
Curiously enough these asymmetrical individuals are from the same lot
as those in Baron de Selys’s collection, viz, the specimens collected by

~ General (then Captain) Pope on the Pecos river, Texas, in the extreme

western part of the State, at the time of the Mexican boundary survey;
while all the others but two were collected by Aaron in the extreme
southern part of the State, between Laredo, 160 miles inland, on the

- Rio Grande, and Corpus Christi, on the Gulf coast. The last two are in

Mr. Uhler’s collection. _

COrest of Roan Mountains, Colorado, found by Mr. Carleton E. Davis,
of my party, in 1889 One specimen, Nos 1146 and 1185, U. 8. Geo-
logical Survey.

HEMIPTERA—-CICADIDA.
CICADA LINNE.
CICADA GRANDIOSA.
PL 1, Fig. 3.

A single hind wing, showing the complete neuration, except a frag-
ment of the tip, is all that remains; besides indicating a species of
very large size, as large as the largest known American forms in North
or Central America, and having also unusual breadth, it differs from
them much more than almost any of the genera of Cicadidee do from
each other, and therefore indicates a distinct genus. The neuration in
general agrees with that given for Fidicina and Cicada by Distant in
the Biologia Centrali-Americana, or for that of an East Indian species of
Fidicina by Walker (Cat. Brit. Mus., Homopt., PL 1, Fig. 2), but differs

. from them all in an unusual peculiarity, the great length of the apical

cells, the transverse interlocking of the veins occurring much nearer
the middle of the wing than usual; moreover, the upper ulnar vein
when it forks (just before its union witls the lowest radial) does so by
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throwing off an inferior branch from about the centér of the wing,
while the upper branch, united to the lowest radial, scarcely diverges
from the original path of the main stem; and finally, the lower ulnar,
when it has run a little more than half its course parallel and close to
the sutura clavi, suddenly bends slightly upward and terminates on
the outer margin much nearer to the upper radial vein than to the su-
tura clavi; no trace of the membrane can be seen beyond the marginal
vein; the veins are very delicate and the wing immaculate.

Length of fragment, 25 millimeters; probable length of venation in
hind wings, 26'5 millimeters; breadth, 10-5 millimeters; probable ex-
panse of fore wings, 115 millimeters.

This is much larger than any of the tertiary Cicadid® of Europe,
none of which have the hind wing preserved. - :

Florissant, Colorado. One specimen, No. 1850, U. 5. Geological Sur-
vey.

COLEOPTERA—BYRRHIDAAE.
NOSOTETOCUS (vés0¢, tixtw) gen. nov.

But a single genus, Nosodendron Latr., has hitherto been recognized
in the Nosodendrin®, a subfamily distinguished from other Byrrhidee
by its prominent head, which is not retracted as in the other subfami-
" lies. In the tertiaries of Colorado, however, and perhaps in those of
Europe as well, a genus of Byrrhide is found in which the head is as
prominent as in Nosodendron, but differs from it very distinetly in the
character of the antenns, which in Nosodendron have a distinet and
sharply delimited club formed by the abrupt expansion of the three
" last joints. In the extinet genus, which from its relation to Noso-
dendron we call Nosotetocus, the antenna enlarge with great regular-
ity, no one joint being greatly larger than the preceding, and the apical
joints being considerably less than twice as broad as the narrowest
joints of the stem. In other respects it agrees very closely with No-
sodendron, the form of the head being similar, the antennse composed
of eleven joints, of which the second is longer than the others, and
all, excepting perhaps the basal joint, which can not easily be seen,
are gently obconic, perhaps depressed. The prothorax is short and
the scutellum small. The legs are moderately stout, the tibiee appa-
rently of similar width throughout.

Three species, differing considerably, are found at Florissant, and it
would appear probable from the figures and descriptions of the three
species which have been referred to Byrrhus from the European ter-
tiaries that they also belonged here. They all appear to have non-
retracted heads, and in the case of one, B.examinatus Heyd., the
antenne have the same construction as in Nosotetocus. A reexami-

~ . nation of the specimens is desirable, as it would be interesting to know

if Nosotetocus preceded Nosodendron in Europe as well as in America.
Only one of our species is described here.

[BULL. 93, t
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NOSOTETOCUS MARCOVL
Pl 2, Figs. 2, 3.

.F(.)rm obovate, about half as long again as broad, the head projecting
distinctly beyond the front and breaking the regularity of the form, the
curve being emarginate on the anterior sides of the prothorax. 7The
head is comparatively narrow, being scarcely transverse, very régularly
rounded and scarcely produced in front. The antennz are consider-
ably longer than half the width of the body, the apical joint, which is
largest and slightly produced at tip, nearly twice as broad as the nar-
rowest part of the stem. The elytra are distinctly though feebly striate
and the strise faintly punctured.

Length, 525 millimeters; breadth, 3 millimeters; breadth of head
1-5 millimeters; length of antennz, 2 millimeters. ’

Named for the geologist, Prof. Jules Marcou, of Cambridge.

Florissant, one specimen, No. 110,

COLEOPTERA—-CARABID.Z.
.CARABITES HEER.
CARABITES EXANIMUS.

PL 1, Fig. 4.

The surface of the elytra is smooth but for the sharp, slender, rather
fieeply impressed, straight strie, showing feeble signs of scattered del-
icate punctures, hardly enlarging the width of the strize and very ob-
scure. Thesecond stria terminates at the base Jjust as it bends outward

. opposite the tip of the scutellum, while the third runs into the fourth,

and there is no basal stria; the second and fourth are- roundly united

- apically around the tip of the third, and are joined to the united fifth

and sixth by a short spur; the first and tenth are united at the very

tip of the elytra. .
Lgng_th o‘f e?lytron, 9 millimeters; middle width of one, 3 millimeters.
Finding it impossible definitely to place this beetle, which is repre-

4 sented on.ly by the elytra, but these in excellent preservation, I put it
- teml?oram]y in a magazine genus to indicate its general affinities, *
for its general aspect is that of a large carabid, which the inferior

plica of the outer margin strongly confirms; but there is not a sign
of dorsal punctures or fove®, except a minute puncture at the oblique
base of the third stria, and even no ocellate punctures between the
ninth and tenth strim. Of all the tribes possessing such an inferior
plica, it seems to agree best with the Pterostichini, but there are here

- nine perfectly and equally distinet and equidistant striee besides a

ten"ch margina} stria. The elytra are slender, with a distinct emargi-
nation at the tip of the inferior plica and with narrowed base and well-
Bull, 93 2
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rounded humeri; the first and third strie are deflected outward at
their base by the tolerably large triangular scutellum. ‘
" From the lowest beds on the immediate bank of the White River,
' Utah, about 5 miles from the Colorado line, One specimen, Nos. 624
and 626, U. 8. Geological Survey.

DIPTERA—ESTRID.&E.

The (Bstride of the present day live in their early stages beneath
the skin or in the glands or cavities of various Mammalia, hzu.rdly any
of the terrestrial groups being free from their attacks; they prm'clpally
pursue, however, the Perissodactyla, Ruminantia, and Rodentia, and
of these the ruminants are by far the most subject to them, and par-
ticularly the Cervide and Bovine. Now, neither of these dorginan.t
families appears to haves*existed in Oligocene times, when the msef;t
described below flourished, and they have reached their presel}t dif-
ferentiation and predominance quite despite the attacks of this inseet
family which was awaiting their advent into the v.vorld. Perhaps Pa-
lestrus sought the Tylopoda of the time as its vietims.

PAL@ESTRUS (rdlat, olatpos) gem. Nov.

A genus of (Estridze remarkable for the very striking course of 'the
fourth longitudinal vein, which finds no counterpart in living (Estridse

g0 far as I can find. Nor, indeed, can I discover anything of the sort -

among the calyptrate Muscaria. The only species knov_vn is Qf the lax-
gest size, rivaling the largest known living forms, .W1t1¥ wings of a
rather slender form and immaculate. The costal vein is finely and
densely bristled, the costal cell of somewhat unusual width, partly
from the rather short auxiliary vein which terminates well before the

middle of the wing; the first three longitudinal veins terminate at -
nearly equidistant intervals in the apical fourth of the wing, the sec- .

ond and third, as normally, with upturned tips; the third longitudinal
vein arises from the second at slightly less than a third way from the
base; the fourth, instead of running in a straight‘or ‘gently flexed
course, perhaps bent, at the middle transverse vein, 1s prqfoundly
affected by that vein, which is extremely short apd Jies about as far
beyond, as the origin of the third longitudinal vein before, the 'tlp of
the auxiliary vein; in passing toward this middle transv‘erse vein the
fourth longitudinal vein runs parallel and near to the straight fifth lon-

gitudinal vein as far as the middle of the wing, and then curves strongly .

upward to strike the transverse vein at a wide angle, is there bent at
right angles with itself, and passes in a nearly straight course subp:.mr-
allel to the fifth longitudinal until it meets the hinder transverse vein;
when it is again bent, this time upward but at a very broayd angle, and
reaches the margin just beyond the third longitudinal vein, thus leav-
ing the first posterior cell (barely) open; the :«,.mterior basal trans-

" scuppEr.] .
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verse vein is directly opposite the origin of the third longitudinal vein B

the posterior, strongly arcuate, is situated a little within it; the fifth
longitudinal vein terminates just beyond -the hinder transverse vein,
not reaching the margin. The legs are not very long, the femora
remarkably stout, the tibiee straight, the tarsi of the same length as
the tibise.
_ This genus seems to be most nearly allied to Hypoderma, which is
- found all over the world and attacks various kinds of cattle, but espec-
ially Cervida, but the whole course of the fourth longitudinal vein is
materially different.! :

A single species is known, from Florissant.

PALESTRUS OLIGOCENUS,
PL 2, Figs. 1, 4.

The single imperfect specimen that has been found has been so fully

. described under the genus that little is left to be said. The remains

congist of the rotund thorax, the wings, excepting the membranous
hind margin, the hind legs and the middle femora; the tegule are ob-
scure, but appear to be normal. Thé wing is hyaline. The basal
Jjoint of the abdomen seems to be represented by a detached piece beside

~a leg, perhaps a fore leg; if so, it is of great size relatively to the tho-

rax, the hinder margin being broader than the thorax; it is blackish

" brown like. the thorax, with the bind margin lighter. The legs, and

especially the femora, are delicately bristled; the tibize are scarcely in
the least enlarged in the middle, and the tarsi are about two-thirds as
stout as the tibiz. v .
Length of wing, 16 millimeters; breadth of thorax, 7 millimeters; of
‘base of first abdominal segment, 55 millimeters; of apex of same, 8
millimeters; length-of hind femora, 4:75 millimeters; tibiee, 5 willime-*
ters; tarsi, 5 millimeters. ‘

_ Florissant, Colorado. One specimen, Nos. 13703 and 14086.

DIPTERA-MYCETOPHILID 4.
Subfamily MYCETOPHETINAZE.

" This new group is remarkable for combining in the neuration of the
wing characters which are found only in distinct groups among living
forms. It may be defined as follows: The vena media arises at the base

- of the wing from the vena postica, but is apparently also united by a

cross vein close to its base with the radius. The transverse median
vein elongate, very oblique. The humeral cell very slightly enlarged
in the middle. The brachial vein present and very much elongated,

1Tt may be remarked, as a precaution to younger students, that in all the figures of Hypoderma,
and, indeed, many other genera in Brauer's Monographie der Oestriden, a single vein is made to do
duty for both first and second longitudinal veins,

Ly, oEeny
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both cubital cells open and elongate. The lower discoidal vein origi-
nating in the vena postica, but also connected at its base by a cross
vein with the vena media, a ctoss vein which does not exist in the other
groups of Mycetophilidee. The vena axillaris complete.

This group seems to stand between the Mycetobinz and Sciophiline,

MYCETOPHAETUS (poyys, gotrdw) gen, DOV,

[BULL.93.

Wings with the form of tliose of Sciophila, the auxiliary vein termi.

pating in the margin a little beyond the middle of the wing and a little
beyond the base of the brachial vein; the marginal vein extending to
or almost to the tip of the wing where the cubital meets it; the fourth
posterior cell arises as far back as the inner cubital cell; the third pos-
terior is divided into two, a basal and an apical, the latter as long as
the fourth posterior; the axillary is also divided into two, an anterior
and a posterior, the former much the narrower and narrowing apiecally.
Legs long and slender, the fore femora eonsiderably longer than the
thorax, the tibie longer than the femora, both abundantly spinous,
Abdomen eight-jointed.
At least one sﬁecies oceurs at Florissant.

MYCETOPHATUS INTERMEDIUS.
PL 2, Fig. 5.

. Head and thorax dark, the abdomen much lighter, the legs nearly

or quite as dark throughout as the thorax; wings hyaline, but faintly

fuliginous in the upper half, especially beyond the middle. The bra-
chial vein arises shortly. beyond the transverse median vein, and in
its basal half runs parallel to, and close beside, the cubital, but after-
wards diverges a little from it and strikes the margin a little nearer the
radius. * The second posterior cell is long—nearly as long as the hinder

cubital cell and broad from the base. The abdomen is slender and -

tapering.

Length of body, 75 wmillimeters; wing, 55 millimeters; femora, 2
millimeters.

Florissant, Colorado. - One specimen, Nos. 5937 and 7391.

" LEPIDOPTERA—-NYMPHALID.ZE.

Subfamily LIBYTHEINA.

In my paper on the fossil butterflies of Floriséant, published in the
Eighth Annual Report of the U. 8. Geological Survey, I described an
interesting form under the name of Prolibythea, and called attention to

-'the strangeness of the occurrence, in a fossil state, of a butterfly be-:

longing to the subfamily Libytheina. Indeed, it may be acknowledged

-
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" to be much the most interesting of any of the fossil butterflies yet dis< > }‘;i‘

covered; for when we recall the fact that among existing butterfiies

the Libythein® are by far the most poverty-stricken subfamily known, - s

the occurrence, among the extremely few (less than twenty) fossil but-
terflies that have been found in any part of the world, of one belonging
to this subfamily has a special significance. The existing members are
only about a dozen at the most, and, curiously enough, are scattered
at the four quarters of the globe. No other subfamily has anywhere
nearly so restricted a representation, the Acreinze, which perhaps come
nearest to.them in this respect, numbering at least ten times as many,
while the numerical proportion of the Libytheinze to the total number
of known butterflies is not far from 1 to 1,000. How much more signifi-
cant this is, and how much more clearly it proves the living Libytheina
to be remnants of a waning type, as I have called them,! is shown
by the occurrence in the beds of Florissant of still another member of -
this restricted subfamily, so that the Libytheinz now form more than
10 per cent of fossil butterflies, instead of one-tenth of one per cent, as
among living forms. I am indebted to Mr. 8. H. Long, of Florissant,
Colorado, for the opportunity of studying the most interesting speci-
men here described.

As will be seen, it is most nearly related to the fossil species pre-
viously found in the same beds, Prolibythea vagabunda. 1t is of pre-
cisely the same large size, has the same relatively short palpi, some-
what similar antenns, a similar but not so marked costal lobe at the
extremity of the hind wings, and a neuration agreeing very closely
with it; so closely, indeed, that it would be regarded by many as a
member of the same genus. It differs strikingly, however, in the
greater breadth of the wings and in the structure of the antennze and
palpi, and in most of its points shows closer affinities with the Euro-
pean Libythea than with the African Dichora, instead of the opposite,
as in Prolibythea. These.and other distinctions seem to be sufficient to
warrant its generic separation from previous known fossils, and I ac-
cordingly describe it under the following name:

BARBAROTHEA (Bdpfapos, 6%a) gen. nov.

Antenne slender, the club so gradually incrassated as to be difficult

.to determine its origin, composed of about one-fourth of the total num-

ber of joints, but little more than one-fourth the length of the whole
antenna, and less than twice as broad as the stalk, terminating very

- abruptly, a single joint, or at most two, being concerned in its apieal

diminution in size; the whole antenna scarcely more than three-fifths
the length of the wing. The apical joint of the palpi not more than
three times longer than broad, only a little more than two-thirds the
length of the second joint., Fore wings a little more than one-half as

L See Butt. N. Engl., i: 759,
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long again as broad, subtriangular, the costal margin regularly and
gently arched; the apical margin produced in the upper half of the
wing, roundly aud not at all prominently angulated at the tip of the
lowest subcostal nervule, the last two superior subcostal nervules ori g-
inating far apart, the outer at a little more than midway between the
tip of the cell and the apex of the wing; the third about midway
between the second and fourth. Hind wing of very nearly equal lengtil
and breadth, the costal margin as in Prolibythea, but with less pro-
nounced apical lobe, the outer border very regularly arcuate and

crenulate, not at all produced in the subcostal region, the lowest median -

nervure widely distant from the submedian and terminating in a dis-
tinet but rounded lobe; cell closed by a transverse vein, which strikes
the median barely beyond its last furcation.

Of the pattern ¢f the wings little can be made out, but the under
surface of the fore wings would appear to be almost uniformly dark
with no oblique patch depending from the costal margin, excepting:

, :such as is indicated by a narrow, very oblique, darker, abbreviated bar
just beyond the apex of the cell. The hind wing would appear to have
been darker beneath than the fore wing, showing large patches of a
de.eper tint outside the cell on either side, in the basal third of the
wing.

In the general proportion of the wings Barbarothea would appear to
be more nearly related to Libythea than to any other of the genera of
Libytheinz, living or fossil, but in the possession of a tail or lobe to
the lowest median nervule of the hind wings and of a rounded angula-
tion at the lowest inferior subcostal nervule of the fore wing, it ap-
proaches’ more nearly the African Dichora. Possibly it may be foﬁnd.
in both these respects, as it eertainly is in the former, closer to Pro-
libythea, since the actual outline of the fore wing in that genus is
partly conjectural, the only specimen having a broken tip; but the
absence of the falcation so prominent in all recent Libytheinz will be
remarked. In the origin of the outer superior subcostal nervules it
also approaches more closely Dichora than any -other genera, unless it
be again Prolibythea. 1In the form of the hind wing it is unique; the
costal lobe, however, closely resembles that of Prolibythea, but the
extreme breadth of the wing asrelated to its length separates it widely
from that and from all other genera of Libytheinz. In the structure
of the antennw it seems to stand midway between Libythea and Pro-
libythea, having the slender form and brief club of Prolibythea, but
the abrupter tip and slighter distinction between club and stalk,
which belongs to Libythea. In the brevity of the apical joint of the
vpalpus, however, we find a marked departure from the ordinary con-
dition of things in Libytheinz, since here only, in this subfamily, is-the
apieal joint, though relatively longer than in most butterflies, shorter

" than the middle joint. ' '

i
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BARBAROTHEA FLORISSANTI.
PL 3, Figs. 1-5.

The single specimen which has been found shows the side view of a
butterfly remarkably well preserved, better preserved, indeed, than any

known, with the sole exception of Prodryas, from the same beds. But,

unfortunately, it is somewhat confused by the mixture of veins and
markings of the underlying wings, the margins of which do not alto-
gether coincide. Moreover, the stone upon which it chances to be pre-
served is of much more irregular surface than was the case with Pro-
dryas, rendering many points obscure which one would wish to see.
Thus, though the form of the scales, at least upon ‘the fringe, can be
determined, no striation is visible, and where the wings have slipped
past each other to a slight extent, the relation of the nervures to the
margin can not always be determined with perfect accuracy. Both of
the antennw are preserved, one perfectly, as also are the palpi, the
drooping tongue and part of the legs. The length of the body is only
faintly and probably indicated by the discoloration of the surface.
The fore wings, the outline of which where overlapped by the hind
wing is not everywhere altogether clear, have the costal margin very
regularly and gently convex, falling, however, with greater rapidity
ust before the apex. Theouter margin is slightly produced in the sub-
costal region in a broad swelling between the tip of the subcostal
nervule and of the uppermost median nervule; below this the outer
margin is not clear. In the hind wing the costal margin is altogether
as in Prolibythea vagabunda, except that the apical lobe is less pro-
nounced; there is no such emargination of the outer border at the ex-
tremity of the costo-subcostal interspace, the outline between the tips
of the costal nervure and the lowest median nervule being almost the.
segment of a circle, apart from the slight and regular crenulation of
the wing; this erenulation is most marked in the lobe next the anal

- angle, and is everywhere produced by the slight projection of the tips

of all the nervules; but the tip of the lowest submedian nervule appears

to terminate in an emargination and not a projection of the border.

The sketch of the neuration (Fig. 1) represents the wing precisely as
it appears upon the stone, but as a vein is plainly seen running to the
tip of the prominent lobe below this, it i perfectly plain that here the
nervure of one wing and the border of another underlying it are de-
lineated. It seems, however, nearly impossible to distribute the two
quite properly from the specimen, and it has accordingly been drawn
in this way to call attention to this point in future specimens that may
be obtained. The markings of the wing, as stated above, under the

" generic deseription, are altogether obscure, with very slight exceptions,

but it is impessible to mark definitely the limits of the various darker
clouds; they are best shown by reference to the plate. The antenne
are composed of about forty-four joints, of which eleven or twelve form
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a very slightly enlarged club, which is only a little more than half as -
broad again as the stalk. The whole club shows the separation of the

naked surface from that covered by the scales in a very remarkable
manner, as is shown best in Fig. 3, where it is most enlarged ; and this
drawing also shows equally well the three slender carinw, extending
not only upon the club, but upon the stalk as well, certainly through-
out its whole apical half, and probably throughout the whole; the
Jjoints of the club are nearly half as broad again as long, while the pro-
portions of those of the stalk are reversed to almost exactly the same
degree. The basal and middle joints of the palpi are furnished abund-
antly with moderately long, stiff, projecting hairs, which are directed
forward, while on the apical joint these are entirely absent, excepting
at the extreme base, or better may be described as entirely recumbent,

- It would appear to be somewhat doubtful which of the legs are repre-
sented upon the stone.
the other almost complete, which would be regarded as the front pair but
for their excessive length. They are simple and normal in structure
throughout and abundantly and almost equally clothed with fine and
crowded spines upon the under surface throughout the tibia and tarsi.
The dark portion seen between the base of these legs and the tip of
the slender, ra’lier brief tongue can not be regarded as .a pair of legs,
but only as the clothing of the chest. :

Length of body (doubtful), including the palpi, 26 millimeters; last
Jjoint of palpi, 25 millimeters; middle joint, 3-25 millimeters; antennz,
12 millimeters; club of same, 3-5 millimeters; width of stalk, 0-25 milli-
meters; of club, 0-4 millimeter; length of tongue, 5 millimeters; length
of fore wing, 28:5 millimeters; breadth of fore wing, 16:5 millimeters;
expanse (estimated), 61 millimeters; length of hind wing, 22 milli-
meters; breadth, 21-5 millimeters; length of (middle?) tibie and tarsi,
6-5 millimeters.

Florissant. One specimen; 8. H. Long.

HYMENOPTERA--TENTHREDINID 4&.
ATOCUS (droxos) gen. nov. ’

In its slender parallel-sided form this genus has allthe aspect of &
Sirex, but not only is there no extension of the prothorax, but the
large head is closely appressed to the thorax. The head is large,
rounded subtriangular, broadest posteriorly. The -ocelli are appar-
cutly only two in number, rather large, situated just at the inner base
of the antennse; these are fourteen-jointed, the first joint very large,
twice as stout as, and very much longer than the succeeding, which are
- simple, longer than broad, and continually diminish in size. Wings
with two marginal cells, separated almost beneath the middle of the
stigma; four submarginal cells, the first small and nearly circular, the
remainder widening and enlarging outwardly, and excepting the apical

One pair is shown, one of them imperfectly,

N

. nearer to it unless it be Cephaleia.

" SOUDDER.]

| . much longer than broad; first discoidal cell hex\agon:al, about as longi
7 as broad, and but little larger than the first submarginal -cell; second L

discoidal cell of exceptional shape, being oblique and much . hl’ghe_r
than long, its inner margin beneath the middle of the first dlsc(_nd:fml
cell, while the third brachial cellule thus made of nnusual length is
- partially or completely divided into two nearly equal par.ts by a spuri- -
ous veinlet from the vein above, somewhat as in Cephaleia.
Except for the simple antenns this curious genus seems to he_we
some relationship to the oriental Tarpa, and I can not find anything
Tt is a striking form.

A single species occurs at Florissant.
ATOCUS DEFESSUS,
Pl 1, Fig. 5.

The whole body is uniformly dark, the wings without markings ex-

cept the fusco-fuliginous stigma; the antenna are about half as long
i TR g

again as the width of the head, and beyond the first joint tapgr S0 as
to be about half as broad at apex as at second joint; the outeris about
twice as long as the inner marginal cell which lies wholly beneath the
stigma, and is about as broad at base as at apex; the ﬁrst. submar-
- ginal cell on the other hand lies almost wholly befor'e the stigma, and
has as much an appearance of belonging to the marginal as to.the sub-
marginal series; the cross veins at the outer sides of the first sqb-
marginal and first and second discoidal cells form a pretty regular zig-
zag across the middle of the wing. o
Length of body, 10-5 millimeters; antenn®, 3-25 millimeters; fore
wings, 7-5 millimeters.

Florissant, Colorado. One specimen, No. 11983.
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EXPLANATION OF PLATE I

- Stenogomphus carletoni; §.

. Trichocnemis aliena; §.

- Cicada grandiosa; 2.

- Carabites exanimus; §

- Atocus defessus; antenna, much enlarged.
. Atocus defessus, ‘complete ; 3.
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PLATE II.

31



Fig.

EXPLANATION OF PLATE IL

. Palwstrus oligocenus, body and wings; 2,

. Nosotetocus marcovi; $,

. The same, the antenna further enlarged ; 12,

. Palwstrus oligocenus, basal joint of abdomen and leg; {.
- Mycetophatus intermedius; §. *
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EXPLANATION OF PLATE IIL

Fig. 1. Barbarothea florissanti, outline and neuration in the position in which it
is preserved; }.

. The same, its general appearance on the stone; 1.

. The same, right antenna, much enlarged; {.

. The same, sketeh of head and appendages except wings, enlarged; .

. The same, the neuration, as far as preserved, that of each wing sepa-
rated; %.
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